Transepithelial transport of 4-chloro-2-methylphenoxyacetic acid (MCPA) across human intestinal Caco-2 cell monolayers.
Mechanisms of transcellular transport of 4-chloro-2-methylphenoxyacetic acid (MCPA) across the small intestine were investigated using Caco-2 cells cultured on permeable membranes. The cell monolayers were incubated with MCPA, either from apical side at pH 6.0 or 7.4, or basolateral side at pH 7.4. The accumulation and apical-to-basolateral transport of MCPA were markedly stimulated by the acidic pH on the apical side (inwardly directed H(+) gradient), dependent on metabolic energy and inhibited by co-incubation with acetic acid or benzoic acid. Without the H(+) gradient, on the other hand, the basolateral-to-apical transport of MCPA (secretory transport) was higher than the apical-to-basolateral transport (absorptive transport), although the secretory transport of MCPA was markedly lower than the absorptive transport under the H(+) gradient. Co-incubation of MCPA with probenecid from the basolateral side significantly inhibited the accumulation and transport of MCPA, whereas co-incubation with p-aminohippuric acid did not. These results suggest that the absorptive transport of MCPA is mediated by H(+)-linked monocarboxylic acid transporters expressed on the apical membranes, while secretory transport is mediated by a probenecid-sensitive transporter expressed on the basolateral membranes of Caco-2 cell monolayers.